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ABSTRACT 



A user interface with guide lights for a communications 
device, such as a mobile telephone, is provided to assist a 
user in the correct and efiBcient operation of the device 
having a display, and a keypad which contains a numerical 
10-key and other control keys. The user interface includes a 
means for identifying the appropriate keys on the keypad 
which correspond to the step or steps required to activate a 
desired operation to be performed within the device. In the 
preferred embodiment, identification of the appropriate keys 
is achieved using a light source which is mounted beneath 
each translucent key so that when the hght source is 
illuminated, the key associated with that light source will be 
identified to the user. The intensity of the light sources is 
variable and may be controlled to provide sufiSdent contrast 
to read all keys in low ambient Light while highlighting the 
keys to be pressed for operation of the desired function. In 
high ambient light, the intensity of the guide lights may be 
increased for enhanced contrast and visibility. Alternatively, 
different color light sources may be used, with one color to 
Light all keys for visibility in low ambient light, if needed, 
and the other color to provide the guide lights. 

20 Claims, 6 Drawing Sheets 
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USER INTERFACE WITH GUIDE LIGHTS three keys 136, 138, and 140 allow the user to move through 

FIELD OF THE INVENTION . ^LTThfr„lTn ^^^^=1^ Shi^'^ 

This invention relates generally to devices having manu- menu using the indexing key 136 and selecting a particular 

ally operated push-buttons as part of a user interface, and 5 menu entry by pressing the other soft key 138. Keypad 104 

more particularly to wireless communications units having a also has the standard 10-key alpha-numeric keys such as 

user interface which aids the user in operating the unit. keys 150, 152, 154, and 156, with the ABC, or alpha, key 

144 allowine the user to enter alphanumeric characters. 

BACKGROUND OF THE INVENTION , cLR key 142 is provided for correction of an 

Typical mobile telephone units, both cellular and PCS, erroneously entered key or command. A telephone number 
include a keypad and an LCD display for the user interface. may be entered and SND key 146 is pressed to initiate a 
The user of the mobile unit controls the operation of the telephone call, and END key 148 is pressed to terminate the 
telephone through the user interface, entering commands, call- 
characters, and phone numbers with the keypad. The user Display. 102 of telephone 100 shows a menu selection of 
then views the commands entered and other information on the mode of the telephone, including an ANALOG mode 
the display To facilitate the use of the keypad and display shown in display area 126, a DIGITAL mode shown in 
while the mobile telephone is operated in the dark, or in display area 128, and a BOTH mode which incorporates 
areas having limited ambient light, the display and keypad ^^^^ a^^^og ^^^^^^ "^^^s shown in display area 124. 
is often back-Lighted. making the mode selection, cursor 130 may be moved 

™. • /• . M . 11 f • r*\. from its original position to alternative positions 132 or 134 

The size of a mobile phone generally Imaits the size of the • j • i /-i *u • a *u- 

, , . • L r • r - i_ . 20 usingindexingkey 136. Once the cursor IS positioned witnm 

display, which m turn limits the amount of mformation that g^^^^ j/ ^^^^^ ^^^^ ^.^ ^^^^ ^24, soft key 

can be visuaUy presented on the display at one tune. The ^^-^^ corresponds to display area 116, currently show- 
portion of the face of the telephone that is used for the ing the word "OK", is pressed thereby selecting the "BOTH" 
display varies depending on the type of display and keypad. ^0^^ Navigation through the various menu commands is 
A common example of a mobile phone configuration has a ^5 often difficult, particularly when there are several levels of 
liquid crystal display (LCD) having one to four lines capable menu options in a nested, or hierarchical configuration, 
of displaying text, each line having multiple character posi- While it is possible to successfully operate the telephone 
tions composed of a dot matrix. Tlie dot matrix can also be using the written manual as a guide, this method of operation 
used to display graphic images. A portion of the remaining if often frustrating and time consuming, 
area of the phone is occupied by the keypad. The keypad The prior art telephone includes a number of fixed func- 
contains an array of individual push-buttons, or "keys", tion keys and soft function keys. The fixed function keys are 
which are used for either a fixed function or a soft function. labeled descriptively with their respective functions, such as 
A fixed function key has a single function, regardless of the "SND" for sending a signal, "CLR" for clearing an input 
actual configuration or status of the telephone. A soft func- signal, and "PWR" for controlling the power to the tele- 
tion key is a key which is dynamically assigned a variety of phone. The soft function keys are labeled with numbers, 
functions firom a pre-dctermined set of functions. Most fixed letters, or both since their function will be dynamic. In the 
function keys will have some type of lettering or symbology telephone, most keys are made from material that is 
which indicates its function. A soft fiinction is usuaUy least partially translucent so that lighting from the under- 
marked to identify its dynamic functionahty f^^^e of the key will pass through to the top side and back 

. I c . 1. • J* 1 J hght the labeling or marking on the upper surface of the key. 

An example of a mobile phone having a display and ^ ^^.^^ti^ely, the keys can be opaque, with the hght being 

keypad configuration is disclosed in U.S. Pat. No. 5,425,077 t^e spaces between a key and the face 

of Tsoi (issued on Jun. 12, 1995) for an invention entitled pi.^^^ ^^^^^-^^ ^ ^alo around the key. Aside from simulta- 

"Mobile Telephone User Interface Including Fixed and ^^^^ illumination of the markings on all keys, there is no 

Dynamic Function Keys and Method of Using Same." In the functional information presented by or within the keypad 

configuration disclosed by Tsoi, much of the front surface of 45 area since most mobile phones typically provide indications 

the telephone is used for the display, and the control of the of the functions, status or state of the.telephone only within 

telephone is achieved using an array of soft-function keys. the display portion of the telephone. 

FIG. 1 illustrates another example of a prior art telephone ^ data processor, such as a microprocessor, is commonly 

display and keypad configuration commercially known as used to process the inputs from the keypad and generate 

the Nokia Model 2120. Referring to FIG. 1, the prior art 50 character or graphic information that is output on the dis- 

telephone is shown and generally designated 100. Telephone piay. This microprocessor is programmed to implement a 

100 includes display 102, keypad 104, microphone 106, particular menu structure within which the user can select 

speaker 108, antenna UO, a speaker volume adjustment U2, functions, parameters or modes from a hierarchy of options. 

The telephone is turned on by pressing ON/OFF button 114, To select an option, the user will press a key to present the 

which provides power to the telephone which in turn runs 55 first level of menu options on the display, for example, a 

through its power-on testing sequence. Once the testing "menu" key The user then views the available selections in 

sequence has been completed, the telephone is ready for use. the first level of options by pressing a key, for example, a 

Display 102 is formed with textual display areas 116, 118, "scroll" key, or an "up" and "down" key, causing a series of 

124, 126, 128 and graphical display areas 120, 122. In menu options to be sequentially displayed on the display, 

addition, cursor 130 is provided to allow the user to identify 60 The option can then be selected by pressing another key, for 

any selection from the menu by moving the cursor 130 from example, a "store" key or "select" key. Many selection 

its initial position to altemative positions 132 and 134 within options will have a second level from which the user may 

display 102. Graphical display areas 120 and 122 are used choose. For example, a first level menu option selection of 

to provide easy identification of the remaining battery life "ring volume" would lead to a second level selection 

and the radio frequency signal strength. 65 wherein the user selects the ring volume desired from a list 

The keypad 104 includes a pair of soft keys 138 and 140, of ring volumes, for example, from the choices "1," "2," "3," 

and a cursor movement key, or indexing key, 136. These "4" and "5." 
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Another example of a menu function is "keyguard" To facilitate operation of the telephone during the day, or 
which, when activated, partially disables the keypad to in other bright ambient light, the key light sources are 
prevent inadvertent key-presses from initiating any action or brighter so that sufficient contrast is provided that the keys 
needlessly filling the display with numbers. In order to can be readily identified while operating the telephone. The 
deactivate the "key guard" function, the user presses a certain 5 guide lights need not be as bright when the telephone is used 
sequence of keys, for example the "menu" key followed by in low or no ambient light, such as at night or in a dimly lit 
the (star) key. room. When the telephone is operated in low, or no ambient 
Due to the large number of menu options and specific key light, a brightness differential is created so that valid "next" 
sequences necessary for performing the many functions keys are brighter than non-valid "next" keys, with a minimal 
available in the modern mobile phones, users frequently lO amount of light being provided for all keys. "Next" keys are 
have difficulty determining which keys need to be pressed in defined as one or more keys on the keypad which are 
order to achieve the desired operation. In some cases, the appropriate keypad entries for the current menu or command 
display will instruct as to which key should be pressed, but sequence which is being performed. Thus, the brightness 
in other cases, there is no such instruction provided. Where differential allows the user to easily identify which keys 
no instruction is provided, the user must experiment and 15 should be pressed to enable the desired function, while still 
possibly initiate an action that was not intended, or refer to providing enough light to see the entire keypad, 
complicated and lengthy written instructions for operation of As an alternative means for providing contrast, different 
the phone. This may result in frustration to the user, or an color light sources may be used, for example, red and green 
inadvertent action being initiated at a cost to the user. LEDs, or color filters may be positioned over white light- 
In addition to the failure of existing user interfaces to emitting LEDs. 
assist the user of the telephone in its proper operation, the To ensure the longevity of the battery which powers the 
difficulty increases when a phone user attempts to operate telephone, a timer may be provided which will monitor the 
the telephone in the dark because the keypad is rarely lighted length of time the user interface lights the keypad. After the 
in a manner which will allow the user to view all keys which keypad has been illuminated for what is considered a 
are available. Moreover, even if all keys are available, the sufficient period of time to assist the iiser in making menu 
user must still determine which key provides the appropriate selections, the illumination is deactivated to save battery 
response to a menu selection or other function of the power. A light sensor may be provided which allows the user 
telephone, interface to adjust the intensity of the illumination when the 
In view of the failure of existing user interfaces to provide telephone is being used in low or no ambient light, thereby 
for easy access to keypad- activated functions in mobile extending the life of the battery within the telephone while 
telephone, an improved user interface is needed to facilitate still providing enough power to enable the brighter illumi- 
the quick, reliable, and more accurate operation of the nation needed for use in high ambient light. 



phone. 



BRIEF DESCRIPTION OF THE DRAWINGS 



SUMMARY OF THE INVENTION 35 Understanding of the present invention will be facilitated 
It is an advantage of the present invention to provide a fonsideradon of the following detailed description of 

user interface for a telephone which guides the user through Preferred embodiments of the present mvenlion taken m 
the operation of the telephone. conjunction with the accompanying drawmgs, m which like 

. J . r.i. . • ... J numerals refer to like parts, and in which: 

It is another advantage of the present invention to provide An ^„ ^ . ^ , . ^ . . . 

a user interface for a telephone which provides a series of J^^' * P'f° "'^T' *.P"°!; '^'^Pb°"« 
visual cues lo assist the user in the operation of the tele- f^^V^S. ihf display and keypad which includes a number of 
pfjQjjg fixed-function keys and a couple of soft-function keys; 

Yet ' another advantage of the present invention is to . ^ °! " °^ 'he present 

provide a user interface which significantly reduces 45 |nvention sho'^ong a display and a keypad equipped 
instances in which a user of a telephone must refer to the hgbl jour=e adjacent each key to uniquely identify each key 
operation or user's manual in order to properly operate the "> '° ^'^'^ '° ope""on o{ the telephone; 

telephone FIG. 3 is a front plan view of an alternative embodiment 

In an exemplary embodiment of the present invention, a ""^^ telephone of the present mvention showing a display 

user interface is provided which faciUtates a user in the 50 and a keypad which is equipped with a hght s^^^^^ 
correct and efficient operation of a telephone having a or enabedded withm, each key to uniquely identify each key 
display, and a keypad which contains ten numerical keys and ^ S^^^ operation of the telephone; 

other control keys. The user interface includes a means for . ^ is a flow diagram showing the process steps which 

visually identifying the appropriate keys on the keypad ^re representative of the user interface facilitating the user's 

which enable a particular command to be performed within 55 implementation of a typical menu command structure con- 
the telephone. This means for visually identifying the appro- templated m the present mvention; 

priate keys includes a light source which is mounted beneath FIG. 5A is a front plan view of a telephone embodying the 
each of the translucent keys so that when the light source is ^ser interface of the present invention, showing the 
illuminated, the key associated with that fight source will be "MENU" softkey position by illuminating only the appro- 
illuminated for easy identification by the user. In an alter- 60 P^ate softkey to identify the correct key to the user; 
native embodiment of the present invention, the light source FIG. 5B is a view of the telephone as in FIG. 5A, showing 
may be a light bulb, or light emitting diode (LED) which is the "MENU" selected in the display, and the appropriate 
positioned within the key, or adjacent the key, such that the up/down, menu, and select keys being illuminated in order 
fight source is easily visible by the user of the telephone. The to identify to the user that the identified keys are the proper 
light sources may emit colored or white light, however, for 65 keys to press; 

enhanced contrast and visibility in high ambient fight FIG. 5C is a view of the telephone as in FIG. 5B, showing 
conditions, colored light may be preferred. the menu options for an ANALOG, DIGITAL, or BOTH 
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function selection, and the softkeys which can be used to In operation, the user interface of the present invention 

SELECT, or OK, the noenu option, or the softkey which will guide operation of the telephone by selectively illumi- 

allows the user to QUIT the process and return to the original nating only the keys which would be an appropriate 

operation of the telephone; and response, or "next" key in a sequence for a particular 

FIG, 5D is a view of the telephone as in FIG. 5C, showing 5 operation. Referring to FIG. 4, a flow chart detailing the 

the display having been returned to initial state and ready for operation of an exemplary menu command sequence is 

another menu selection. «h«wn and generally designated 400. Flow chart 400 cor- 

relates generally to FIGS. 5A through 5D, showing the steps 

DETAILED DESCRIPTION OF A PREFERRED performed on telephone 300, and begins with the powering 
EMBODIMENT lo °o °^ 'he telephone in step 402. Immediately upon powering 

, . „ « . , on the telephone 300, all lights are momentarily illuminated 

Referrmg lo FIG. 2, a telephone handset mcorporatmg the ^^ tj,^ u^er with a quick view of the available keys, 

user interface of the present invention is shown and gener- ^ (o provide a visible system check to verify the 

aUy designated 200. Telephone 200 is similar in appearance operation of all light sources. Following the initial 

to prior art telephone 100 of FIG. 1 including display 202 p^wer-on sequence, all lights are turned off in step 404. and 

keypad 204. microphone 206, speaker 208. antenna 210, and ^^^^ j^ig^ace awaits the depression of any key in step 

speaker volume control 212. Keypad 204 contains the same j^shows telephone 300 with all light sources oflf, 

keys which were shown m FIG 1, however, possesses the indicated by the cross-hatching on the keys within the 

improvement comprising the addition of a separate hght ^ j 3^4 if ^eys are pressed, the lights remain off, as 

source associated with each key. The light sources may be ^^^^^ ^ However, in the event a key is pressed 

miniature light bulbs, LEDs (light emittmg diodes), or low ^^^^ ^^^^ ^^^^ interface illuminates the available keys 

power semiconductor lasers, e.g., surface emitting lasers. To ^ ^^^^ ^^^^ ^^^jly y^^j^fy keys 

provide an example, soft key 228 is provided with a hght ^^^^ ^^oim a vaHd function, 

source 230 adjacent the key to uniquely identify the soft key . , . „„ , . 1 u u j t. 

Tio u .u 1- u. -iM ■ 1- u/ J Tu • J • 1 As shown in FIG. 5A. once a key has been pressed, soft 

228 when the hght source 230 is hghted. Hie mdexing key 33^ 33^ jj, Jj^^t^d to indicate that a 

216 IS a toggle switch and can be pressed either at its top or , ^. / , ^. ^Ktrx i u j 

r ' -.u. i-L. -^^D j menu selection may be made, or the SND key can be pressed 

bottom. Key 216 IS provided with two light sources 218 and ^ j- wl i * n j i j^ *- * oxttm iio 

n \ , ^ . to redial the last number called. In addition to SND key 338 

219 to indicate that it may be pressed in either the up j i iiz- *l ii i t. n • » j 

. ... J, . ^ • . J and soft key 336, the numeral keys may also be lUummated 

direction, as indicated by hght source 218, or in the down * -j * *u ■ i * * i u 

^ ^-.rt I- , to identify that the user may simply enter a telephone 

direction as mdicated by the hght source 219. Each numen- , * * n c- / <• u 

, , . , . , . . , . » 30 number to mitiate a call. Since entry or a phone number 

cal key is also equipped with at least one hght source, such , , . u-r* u * 

V , , ^ XX A • J -.u *i. in *u wouldah-eadybe within the capabihty of the user, such steps 

as the hght source 234 associated with the 1 key 232, the . . •«* j r *u- J- • 

1- '^-lo '.J -.L .t. 1 J have been omitted from this discussion, 

hght source 238 associated with the 3 key 236, and the „ , , , . i , 

light source 240 associated with the key 242. ^f^^ '"'""^ on the telephone 300, or pressed 

^ , , . / , r . i any key on the telephone, and all keys have been mo men- 

Two separate light sources may be provided for each key, m„^i„,ted, the available keys have been identified, 

with each of these light sources emitting different color bght ^^^^ ^ ^ 33^ ^ 33^^ 

As an illustration, LEDs havmg dimensions on the order 01 *u i u* u • ™ a- ♦ t fu 
\ ^ t . 1 . . . press another key, which is monitored in step 412. In the 
f .Tu 'u '^ 7 ^ to position two such ^^^^^ ^^^^ ^^^^^ -^^^^^^^ ^ ^ ^ ^^^^ 
LEDs behmd a key which is approxmiately 8 mm wide. The ^^^^^ ^^^^^^^^ ^^^^^^ ^^^^ ^^^^^^^^ 
different color LEDs could be selectively illuminated^ne ^ ^ ^^^^ ^ ^^^^^^ „ ^ ^^^^^ ^ 
color for general yisibihty m low ambient light, the other ^^^^^ illumination of the available keys 
providmg the guide hght. ^^^p ^^^^ ^^^^ p^^^^^^ appropriate key 
By selectively Ulummatmg one or more of the hght selected from those which were illuminated, the user inter- 
sources, the associated key will be identified to the user. By f^^^ performs the desired function which was selected by the 
illuminating only those keys which provide valid responses 45 example, if, following the power on sequence of 
for any given operation, the operator is guided through the i^e telephone, the user presses soft key 336 which identifies 
proper operation of the telephone without referring to the |tje MENU in display area 324, the user interface will then 
written manual or user's guide. Moreover, by identifying the ^-^^^^y Qj^nu options as shown in FIG, SB, In accor- 
proper keys to accomplish a particular menu command dance with the menu options which are displayed in display 
sequence, the user may more quickly complete the menu 5^ ^rea 316, with further options being shown in display areas 
selection and is less likely to initiate an undesired command 322 and 324, the keys which correspond to valid "next" keys 
by pressing a wrong key. are then illuminated, SpecificaUy, soft key 334 is illuminated 
Referring now to FIG. 3, an alternative embodiment of the and corresponds to the "SELECT" option shown in display 
present invention is included in a telephone and is generally area 322, and soft key 336 is illuminated and corresponds to 
designated 300. Telephone 300 includes display 302, and 55 the "MENU" options shown in display area 324. Also, 
keypad 304. Display 302 is similar to the display shown and indexing key 342 is illuminated such that the first level of a 
described in conjunction with telephone 100 of FIG. 1, and multi-level command menu may be browsed simply by 
includes display areas 316, 318, 320, 322, and 324 which pressing the indexing key on its upper or lower edge to scroll 
display relevant information relating to the status of the the command menu either upwards or downwards in display 
telephone. Graphical display information (not shown) may 302. In order to provide the user with additional information 
also be shown in display 302. regarding the user's current position within the menu, index- 
Keypad 304 includes a number of keys which are made ing key 342 may be equipped with two light sources, one 
from a translucent material which allows light from one or located near the upper edge of the key, and the other located 
more light source (not shown) located beneath the key to near the lower edge of the key. When the user reaches the 
transmit light up through the key. This back lighting of the 65 upper end of the menu, the upper light source is no longer 
key provides for the unique identification of each key by illuminated, and when the user reaches the lower end of the 
selectively activating the hght source(s) beneath the key. menu, the lower hght source is no longer illuminated. As a 



02/19/2004, EAST Version: 1.4.1 



us 6,310,609 Bl 

7 8 

result, the user can easily identify if they are at the top of the phone number niay be entered at that time. Also, such 

command menu, at the bottom of the command menu, or illumination may be timed, providing only a short interval of 

somewhere in the middle. illumination, thereby effectively guiding the user while still 

In addition to the soft keys being illuminated, the "ABC" maximizing the life of the battery, 

key 328, which places the telephone in a alpha character- 5 Once the user has made the appropriate key selection in 

entering mode, is illuminated. This indicates to the user that 422^ and the user interface has performed the function 

they may simply press key 328 to enter the textual command ^ 426, such as implementing the desired mode of 

that they wish w^hout havmg to pass through the entire .^^ telephone, the user interface determines 

menu. If the ">^C key 328 was pressed, the keys on the ^^^^^^ ^^^^^^^^ information is needed from the user in 

ower portion of the keypad, correspondmg to the numerals 428. If no other information is needed, the user interface 

1 through 0 and the characters * and #, will be illuminated ^ ^. * • 1 * * jj** 1 ■ ^ 

^ , . , . J • L returns to the original power-on state. If additional miorma- 

to allow the user to simply enter in the command they wish ... 1 i r \« *u *u ■ . p n 

be executed ° ^ needed from the user, the user interface will continue 

, with the process as indicated by line 430, and will continue 

Once Ihe function which was selected by the user has been command sequence and selective iUumination of 

performed m step 416, the user mterface verifies whether 15 ,^ j command sequence has been com- 

there are any additional menu selections or data mputs pieted 

which need to be made to accomplish the selected command. , . , i , t . , , 

If the command sequence has been completed as determined . V"^ MO^^'^ command which has been described 

in step 418, the user interface returns to step 406, terminal- «• detail herem is merely an example of the type of guidance 

ing the illumination of the keypad. However, if there is yet 20 mterface of the present invention can pro- 

1 *• * u ™ ] ; ™ Tu ™ vide. The user interface 01 the present mvention may be used 

another selection to be made to accomplish a given com- . , . . ^ . • /• , 

mand sequence, the user interface illuminates the appropii- ^^"^l the userin a vanety of other operations of the 

ate keys for the next command selection, as shown in step tephone, such as illuminalmg the proper keys for entenng 

42Q telephone numbers into memory locations within the 

*^ , , . u • u#i-iT^T- telephone, and illumination of the SND key for answering an 

FIG. 5B shows the telephone 300 havmg the MODE 25 incomin call 

menu command in display area 316, corresponding to step mcocning ca . 

410. If the soft key 334 which corresponds to the SELECT ^h^ "^^^l^^^. identification of the keys of the 

option is pressed, the telephone wiU enter the MODE ^'^^""^ mvention has been described to mclude a light 

selection command, as shown in step 416. Because the ^^^^^ ^^J^^^^* ^^y^' alternatively, a hght source 

MODE command requires more information, the user inter- 30 ^''''^^^ ^^""^^^ ^ translucent key. However, it should be 

face niuminates the appropriate keys corresponding to vahd understood that any identification method which uniquely 

next keys, as shown in step 420. BG. 5C shows the display identifies a key or a selection of keys is contemplated herein 

for the MODE command, and includes a selection between ^uch alternative idemification methods, for example, could 

an ANALOG mode shown in display area 318, a DIGITAL ^^^^^^^ ^° lUumination device such as a light, a tactile 

mode shown in display area 320, or a dual mode indicated 35 ^^^^ ^ ^ vibrating key, or any other means of 

by BOTH in display area 316. To faciHtate selection of the identification of one or more of the keys on the keypad, 

proper mode, the user interface selectively illuminates the If a user is sufficiently familiar with the telephone 300 that 

keys corresponding to appropriate next keys. For example, he or she no longer requires guidance by the user interface 

the indexing key 342 is illuminated to guide the user in the of the present invention, the user interface may be disabled, 

movement of the selection cursor 348 between its initial 40 ^^^^ disabling may be achieved simply by entering a 

positionneardisplay area 316, and alternative positions 344 command sequence such as those described above. The 

and 346 corresponding to display areas 318 and 320, respec- option to disable the user interface with guide lights of the 

tively. By repeatedly depressing the upper or lower portion present invention will provide for a longer battery life, 

of the indexing key 342, or holding the appropriate half of The selective illumination of the keys is controlled by a 

the key in a depressed position, cursor 348 moves up or 45 microprocessor, or other data processor (not shown). This 

down to select the ANALOG, DIGITAL or BOTH mode of processor is contained within the telephone and may be 

operation for the telephone. . incorporated into the processor which controls the full 

Once the user has positioned the cursor adjacent the operation of the telephone, or may be implemented in a 

desired mode of operation for the telephone, the user then dedicated user interface processor. In either case, the user 

presses the illuminated soft key associated with either the 50 interface of the present invention will provide perceivable 

OK in display area 322, or the QUIT in display area 324. signals which guide the user in the proper operation of the 

Again, if the user presses an incorrect key as determined in telephone, such as the selective illumination of the keys 

step 422, the user interface will provide an audible "beep" which would be appropriate inputs for the current operation 

in step 424 to indicate an incorrect keypress, and will return of the telephone. Implementation of the user interface guide 

to step 420 illuminating the available keys. If the user 55 with lights may be accomplished in software, as is known in 

presses soft key 334 which corresponds to the OK in display the art. Such implementation, for example, would include 

area 322, the user interface implements the mode selection the addition of an illumination control process to the general 

which the user has chosen, as shown in step 426. Or, if the operation of the telephone. 

user presses soft key 336 which corresponds to the QUIT in A light sensor 350 may also be included in telephone 300 

display area 324, the user interface abandons the menu 60 to facilitate the determination of the necessary intensity of 

selection and returns to its initial power-on state. Assuming the light sources. Light sensor 350 would detect the ambient 

that the user has pressed the soft key 334 corresponding to light level and provide the information to the data processor 

the OK in display area 322, the user interface terminates the within the telephone. Upon receiving information from the 

illumination of any keys, as shown in step 406, and in FIG, light sensor that the telephone is being operated in low or no 

5D. FIG. 5D also shows that, instead of turning all lights off 65 ambient light, the user interface would lower the intensity of 

following the menu command sequence, the numerical the illumination to minimize battery drain and still allow for 

portion of the keypad may be illuminated to indicate that a the user to distinguish between the guide lighting and the 
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gbaeral background key lighting. If, on the other hand, the 
information provided from the light sensor 350 to the data 
processor indicates the telephone is being operated in high 
ambient light, the user interface would increase the intensity 
of the illumination to provide the contrast needed to distin- 5 
guish between lit and unlit keys. An exemplary light sensor 
is a cadmium-sulfide photodetector, but any other passive 
resistive photosensor or active photosensor could be used. 
Other light sensors are well known in the art, and are not 
described in further detail, but are contemplated fully herein. 

For an embodiment using two-color light sources, the 
light sensor function could determine when general back- 
ground illumination of the keys is needed, i.e., in low 
ambient light. If necessary, depending on the visibility of the 
guide light color in high ambient light, it may be desirable 
to increase the intensity of the guide light. 15 

The present invention has been discussed in conjunction 
with mobile telephones. However, it should be understood 
that the user interface with guide lights of the present 
invention may be implemented in a variety of other devices. 
Such devices could include for example, wireless 20 
communicators, which include functions of Internet access, 
facsimile transmission and electronic mail in addition to 
being a mobile telephone, wire-based telephones and other 
devices having a keypad which directs an internal command 
sequence. 25 

Other embodiments and modifications of the present 
invention will occur readily to those skilled in the art in view 
of these teachings. Therefore, this invention is to be limited 
only by the following claims, which include other embodi- 
ments and modifications when viewed in conjtinction with 
the above specification and accompanying drawings. 

I claim: 

1. A user interface for assisting a user in the operation of 
a telephone, said telephone having a display and a keypad 
having a plurality of keys, each said key corresponding to a 
particular operation of said telephone, said user interface 
comprising: 

a plurality of illumination sources, wherein at least one 
illumination source of said plurality of illumination 
sources corresponds to each key of said plurality of 
keys to uniquely identify said key by selectively illu- 40 
minating the corresponding illumination source; 

a means for independently controlling activation of said 
plurality of illimiination sources to identify one or more 
of said plurality of keys in order to guide said user in 
the proper operation of the telephone; 45 

means for identifying when the user presses a non- 
illuminated key to alert the user of an error due to 
pressing the non-illuminated key; and 

a timer, said timer being electrically connected to said 
data processor for providing a timing signal of a 50 
predetermined duration signaling said data processor to 
deactivate said illumination sources. 

2. The user interface of claim 1, wherein each key is at 
least partially light transmissive and at least one illumination 
source is disposed beneath its corresponding said each key 
thereby illuminating said each key when said at least one 
illumination source is activated. 

3. The user interface of claim 1, wherein said at least one 
illumination source is disposed adjacent each said key, 
thereby identifying one said key when its respective said 
illumination source is activated. 

4. The user interface of claim 1, wherein said at least one 
illumination sources is disposed within said each key, 
thereby identifying one said key when its respective illumi- 
nation source is activated, 

5. The user interface of claim 1, wherein said each key has 65 
two illumination sources corresponding thereto, each of said 
two illumination sources emitting light of a different color. 
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6. The user interface of claim 1, wherein said means for 
controlling said illumination sources comprises a data pro- 
cessor. 

7. The user interface of claim 1, wherein each of said 
plurality of illumination sources having an illumination 
contrast level and further comprising a light sensor for 
monitoring an ambient light and for providing a signal to 
said controlling means wherein said controlling means var- 
ies said illumination contrast level of said plurality of 
illumination sources responsive to the ambient light. 

8. The user interface of claim 1, wherein said means for 
controlling said plurality of illumination sources includes a 
disabling means temporarily disabling said plurality of illu- 
mination sources. 

9. A user interface for assisting a user in the operation of 
a telephone, said telephone having a display and a keypad 
having a plurality of keys, each key corresponding to a 
particular operation of said telephone, said user interface 
comprising: 

a plurality of identifiers, wherein at least one identifier of 
said plurality of identifiers is associated with each key 
of said plurality of keys to uniquely identify said one 
key and wherein any one of said plurality of identifiers 
may be selectively activated; 

a means for controlling said plurality of identifiers to 
identify one or more of said plurality of keys to said 
user to provide a guide for said user; 

a means for identifying an error of pressing a non- 
illuminated key by the user; and 

a means for alerting the user of the error. 

10. The user interface of claim 9, wherein said plurality of 
identifiers comprises a plurality of light sources for back- 
lighting said plurality of keys. 

11. The user interface of claim 10, wherein each light 
source of said plurality of light sources comprises a light 
emitting diode. 

12. The user interface of claim 10, wherein said control- 
ling means includes means for enhancing a contrast of each 
light source in response to an ambient light level. 

13. The user interface of claim 12, wherein said enhancing 
means comprises means for varying an intensity of each 
light source. 

14. The user interface of claim 12, wherein each key has 
two light sources of said plurality of light sources corre- 
sponding thereto, said two light sources emitting a different 
color light and said means for enhancing contrast comprised 
means for selecting one of said two light sources. 

15. A method for guiding a user in the operation of a 
telephone, said telephone having a display, a keypad having 
a plurality of keys, each key having a unique fiinction and 
having a selectively activatable illumination source, said 
method for guiding comprising the steps of: 

storing a plurality of functions in a function menu, each 
function of the plurality of functions having at least one 
keystroke on said plurality of keys associated there- 
with; 

detecting selection of a desired function from said func- 
tion menu; 

selectively illuminating at least one of said illumination 
sources of said keys within said keypad to indicate said 
at least one keystroke for activating the desired func- 
tion; 

identifying an error of pressing a non-illuminated key by 

said user; and 
alerting said user of the error 

16. The method of claim 15, wherein the step of selec- 
tively illuminating includes varying an illumination contrast 
based upon an ambient light level. 
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17. The method of claim 16, wherein the step of varying 
an illumination contrast comprises varying an intensity of 
light emitted by said illumination sources. 

18. The method of claim 16, wherein each illumination 
source includes first color light source and second color light 
source, and the step of varying an illumination contrast 
comprises selecting one of said first and second color light 
source. 
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19. The method of claim 17, wherein the step of varying 
an illumination level includes detecting the ambient Light 
level. 

20. ITie method for guiding a user of claim 15, wherein 
the step of alerting said user comprises generating an audible 
signal. 



02/19/2004, EAST Version: 1.4,1 



